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(54} [X«(o««i ^iiri$4feQ(t^7?«tf77>s^ic«nsfl9ttD^flm«J:c^a>ay&:^ 



(57) [SiKj] 

[»gt#l9:] C go. 010 wt%. Si g 1.0 it%, Mn^S. 
0 »t%, PgQ. 15wt%, Sg0.05wt%. Ng0.0lwt%. 
0. 010 wt%gTi ^0. 50wt%, Nb : 0. 001 ~0. 1 wt%, 
B : 0.000l~0.05wt%, Ca*3<J:r//*fc:fi^SREM^ 
0.0005wt%?r-^tri:fctC, ^i?^!:;^!!! (Ti* ) SrO.OO 
5 -0.1 vt%. A15rwt%Ti/wt%AlS5XttAlgO. 
010 wt%, *»owt%Ti/wt%Al<5®ieffl-p'^*L, K 

T©4j®A«^©90%Jit±«:iS«)S^-C*-pT:, 
itC^fc-^TIi, ::^-7^=S:. 900~1300t:-C*nl^-:^^ 
Ls 650 -960 X:(OU&-Qti:±mmt:mT LX 400-75 
0 XiCO^-Cm^'O. 50~95%©ffiT^T?&PBl 
EEffiS:SI5t-C*»e>, 700 ~920 "CTWifeS^lM^flS-r. 



160 r 




210 3.0 40 5.0 6.0 7.0 



Clf^^l] C go. 010 wt%, Si^l.O wt%, Mng3. 
0 wt%, P^O. 15>t%, Sg0.05wt%, N^O.Olwt%, 
O.OlO wt%gTig0.50wt%, fc^L±ISTi®dt>0.005 

-0.1 vt%mm^tmi (TI* ) <^JPST-g-^L, Nb: 
0.001 ~0. lwt%, B : 0.0001 ~0.05wt%. Cafcctl// 
*fct±^iSREM^0.0005wt%$r-&tft:i:t(r, TIE 
(1) ^$fcfi(2) ^S:«Sfc-rigHOAl&-g-*L, 3SSBFe 

\i^^^^-Xi)^2 amWT, *^ol0f/mJ-:ilTCDt«)*5:^ 
®90%J.:t±«:A«)SC:i:Sr4#®ii:-r'5, 

12 

wt%Ti/wt%A1^5 (1) 

Al^O.OlO wt%, 3&»owt%Ti/wt%Al<5- -(2) 

CaO «Jj:t//*fc»±REMge<k4& : -&fhfiT?5wt%«± 
50wt%JiilT, 

A1203 : 70?t%ttT, ©K{b*fel^^te1&«r±lZ-&txr i: 

Clt*:«3] Cg0.010wt%, Si^l.0wt%, Mn^3. 
0 wt%, P^O. 15»t9^. Sg0.05wt%, Ng0.01wt%, 
0.010 wt%gTig0.50wt%, fc^*L±fETi©^*>0.005 . 
-0.1 vi%\Um.itW^i (Ti« ) CD?^^-C-§-* L, Nb : 
0.001 ~0. lft%, B : 0.0001~0.05wt%, Zskii^Xl/ . 
* fcfi^iSR E M^D. 0005wt%=S:-^tri: i: t> »r, TgE 

(1) i^*fctt(2) ^^^tz-tmmmx-^^^L. 
ii^xj-^^m.m^m^jiiK>i3i^myx^. 9oo~!3oot:-c 

An#fe-J%#ftL, 650 -960 X:(OUS.Ttit±mt^mT L 
X 400~750 "Cweag-C^llO, 50~95%0Dffi 

T^T?^rB^ffi3g«:J6fr*»p>, 700 -920 nx'wm^m. 

XA»3//mKilT. !6»ol0A/mJ':ilTC!)tj<3!>**-?:O90%l':il± 
IS 

Bt%Ti/«t%A1^5 (1) 

Al^0.010»t%, *»owt%Ti/wt%Al<5 - (2) 

CaO *5J;l//*fcttREM»^b4«J : -^fffit 5»t%fe4± 

50wt%J.:iT, 

TiM-fbl^J : 90wt%J^tT, 

A1203 : 70»t%J^:HT, ©^b^feSriir-^tf ;ii:=&!Hf®i: 



[000 1] 

C^^gcQ^-rsS^lj^J-S-] *%§gii> «®tt^^i«aifF^c 

ffi^«)ota53«, -r-ra)^^ii«, \io^^wmm. 

k:J:0, »i't'CDK<b1&3^^«4&, -Ti&t)-^, E:*::5'9>c 

So 

[0002] 

[?e*0B[$iT] iioffii^tt, siu, 4§i;jea44- 18066 ^ 

hTSBt-rsfcibir, AlCTffitS-rsAlSiiiaiA^iJifEi: 

[0 0 0 3] aiicDAlfi^li, iJ:^mW'^RUWiiS7.^m. 

^?>i)K Z(Dm-^. ^>t4'trfiAl203 Kfbl^A^^^iKir 
SS-rsciii fries, L**t», 3©A1203 »±^^;^i'- 

*tC/j:SfcSb^J-aiLfr< <, ^t31i8S[100 uml:X±'L(D 

>^ 'J -^-C© J: a >&:«® ^fiS o«c*« S w i: »r )&: S ?> , 
■So Alft^ffi, A1203 A«i'>x^->iA»e>^- 

fco 

[0 0 0 4] 3©J:^^Al®iM»r#^±i!SLfcPcgSlr3>J 

9, CaO . A1203 1Si'^Wiim^^^tS-^^:^mi>^imt£ 
nTV^So (^^«, 1^^0361 -276756-^i;j«. iKfPflHg 
58-154447-^i>^*3J:t/iHfM¥6-49523 -f-i:^^) , CI 

©;^&c*3it-sca^^n©se<jtt. Ar203 nc&a^Rmti 

-t±TCaOAi203. l2CaOAl203. 3CaOA1203 ^(OmkA^^ 

mim^m^^ r t j: o , iMx^ftv^ms^-^-^m u 

[0 0 0 5] LA-LicA«e., SSi+"vCa$r^jD-rSi:, 
::©CaA<^4'©Si:SJ^:LTCaS&J^5EL. ^©CaS*' 
ISM©lPBgS:^<-5o Cl©.«, !|#gfl¥6-559 ^il^^-e 

tt, igfii%i»iti--5fc«)t:, as+cjse-rscas&s pp 

m Jit±10ppiii *r®fc-rs:^j£=&li^LTVNS„ tA^L. 
Cafi^rlOppm *j!iSCLfci:LTt, gSl+C^S-rSCaO 
-A1203 ^®f^bi|^©iafiit*«iSiE-C^j:V^^-g-, l^frCaO Wt 

m.mm\>x±.aimmaim'^. -5:©Kfbi^+©s©igfi? 



[|&^©i^8B«i»§^] 



xmib^^^ t, ©>aS0^®tt*t©mS:JS < cfc ^ tr ^j: 
-5 V -> iim^(D J: d 3^j:S®^aaSrff -5 1 . iaS^ tz if -5 L 
A*20%«Ti:<£<>6^oAl203 iggmv^©^, 1#»rAl20 

[0 0 0 6] CinirJi^t. ifi^CSO, AlSr^JP-ti-r 

TiTmm'r^:^mifi. 4#m¥8 -239731 

-e-, AlgO.005 vt%<Dmm-Q\t. TiJggd^O.OlO wt%Ut 
[0 0 0 7] ::®J:^:feP.gs (y X^ucoWSRSih) 

6n-5(800h>'@g) i:V^•5)3lJ©raS*«fe•^fco 
•CfeSo 

[0 0 0 8] :i©!|#MV8 -281390-f-ii:«lr^^ 

l»Ih-rS:^&«:itlgL■CV^So tsft^L, ^CSiiSS&ii 
jDLT*,^^!fe4"»3Si02*-&*5-li-S3i:ttaiL<, iP' 

«c<i:t (wt%Si) / (Bt%Ti) >50SrrSSS-rScf:-5K: 

0 »t%cD®-^, sioz-Tiwam^mtztbizii^ sms. 
SrJiet-r s t <7) -c j± V ^o 

[0 0 0 9] XfcC, !|*iir¥7-47764 Mn : 

0.03~1.5 wt%> Ti : 0.02~1.5 wt%4:«cSct-5(w»iei 



■r^Zt.iZ^<0. 17~31wt%MnO -Tmit^ib^'bti:i>iS. 

mA<D'ff^m^'^^-t^^%\±f^mmiR^umLx\^ 
-5. z<D^^(Dm^. ±mao -Timit^\mmAx$> 

'>zL/7C}U^MmLXijyX;v \zHm-r S 3 i: < ^ - 

m^ -Skt$». 81(1995). p.40CD^^(r^Sci:d(c:, Hn 
0 : 17~31%-S-*-r-5MnO -TiK<k^*»S/i«)t:tt, 

}§SIl:?r, (wt%Mn) / (wt%Ti) >100 Iz-T^-M^i)^ 
2fe-5. LfcA^oT, ^4'OTiigg*«0.010 wt^tDJ©'^, 

mw<om -nmim^m>tztb\i\t. Mnisfitti.o wt 

X^Lttmrntir^. '^^X. 17-31 wt%MnO -Ti^ 

fco 

[0 0 10] S5>K:, 1#gfl^8-281394^i;^«-Ctt, Al 

±miiLX. /X^HrCaO • Zr02:feS:-^*-rs*ti|4Srffl 
V^S:l^:CJ:^!). ^ig4'G)Ti305 *V J^T^l/lCllfSS Jxfc 
i©^, Ti02-Si02-A1203 -CaO -Zr02^<Dl&mu^if\-^ 

#l^rLT^©fiicfi^rB&Jll■r•5:5^£*ltllU•rv^So 

Ti02iiS*»i«< ^-^ ■C^BiiL^'fbL^drWcii). / :<Jmm 
[00 1 1] 5e>»r, ±SO/X>»H§*OI®ihCM-r5 

[0 0 12] nz^x, mi&mm7^m$m<Dm^. 

{Ill } WI^S*-S-ffiiaS:ISiS-&«3 4:»rJ:0± 

sfctoc, {111 } wi^^^^m^m^^m^^^ysmt 
\^xm^miiixxttz. wm^msifL^m&xn^ 

{Ill } Wi^ft^^iflttS*«^<|g^t, rffiA<±#t--5 

Siiz':>\^x\t. ^i$.0mMit-^^i$-<Dm^\^±^s^t 



«C»±, : 0. 1 ^mJii±® 0^'^k%)«rO. 05%WTC 

COO 1 3] ^c*>\ Tiffii^ai5:fflV>fcggg^'9ffl?&5gfH« 
»iMgSlttAllJiiJSiJ:OtrlS*^0. 1 -0.2 BiV^4#^±A«# 

[0014] 
[0015] 

[ssssr^^-rsitfe©?^®] ^mmh\t. iMoium 
^ 7 ;^ -^^fdE^fks-d-rcasiSB^j-afe'fb-r s 

[0 0 16] c:©J:-5«:^Il.a©TC:iaiSbfc*ISW»4, 
C^0.010wt%, Sigl.O»t%, Mn^3.0wt%, P^O. 
15wt%, S^0.05wt%, N^0.01wt%, 0.010 ?t%^Ti 
^0.50wt%, fcfc'L±iaTi©d*>0.005 ~0. 1 wt%f±# 
m.it<m\. (Ti* ) ©J^fig-C-^^U, Nb:0.00l ~0. 1 wt 
B : 0.0001 ~0.05wt%, Ca*5J:i//*fcB^RE 
MS0.0005wt%«:-^tfi:i:*i(r, Tfa(l) **fc«(2) 

//inJiAT, A»ol0//mJ.:tTOtO*»-?:®90%Jit±«:£«) 



te 

wt%Ti/wt%A1^5 ••••(1) 
Al^O.OlO wt%, A»owt%Ti/wt%Al<5 - (2) 
[0 0 17] ^j:*J, *%^<7)a3ffiir*>V>T»±. 854'®^ 
CaO *Jcfct//*;fe«REMM^bife : -&ff-«-C5 
■wt%JJl±50wt%JitT, Ti®J<ki^ : 90?t%liHT, A1203 : 
TOwt^JitT, 2fe■i.V^^±Se>^::Si02 : 30wt%fetT, MnO : 
15wt%«T«r-i-tfC:i:A»(if* 

[0 0 18] $e>c*^ggtt, c^o.oiOwt%, Si^i. 

0 wt%> Mn^3.0wt%, P^O. 15wt%, S^0.05wt%. 
N^0.01wt%, 0.010 wt%^Ti^0.50wt%, fcfc*L±fa 
Ti®d*>0.005 ~0.1 tt%\iWmtWri (Ti* ) 
•e-g-*L, Nb : 0. 001 ~0. lwt%, B : 0. 0001 ~0. 05wt 
%. Ca*Jj:t//*fcfi^JSREMS0.0005wt9^Sr'^tri: 
fctjt, TfE(l) ^*fc«(2) *=&}?Sfc-r®H(DAl«r-& 
SaSFeiJ J:L?5|^5jjge«j^i^1*) J: 0 «c4iiifr%, 9 
00~l300'C-CjQ||fe-l%j^t^ 650 ~960 t:©j&g-Ctb± 
EJ^&liilTLT 400-750 'C®iaS-C#^9, ^fl)^, 
50-95%®ffiT^-C}^ra1ff]S?rJSLT*»?>, 700 -920 

^®90%Jiil±%(fe«)Tl>T, 9 

IE 

wt%Ti/wt%Al&5 (1) 

Al ^0.010 wt%, *^owt%Ti/wt%Al<5 ••(2) 

[0 0 19] ^*5, *%?^CA>A»-5±la£D::^ifeCi5V>T 
f±, 8i+®:^«EifelA», CaO isJcCZ/SfcttREM^-fb 
ife : 'g-tf-S-e5wt%Ut±50wt%mT, Timcm : 90wt% 
JiilT, A1203 : 70wt%J^AT, P)trSi02 : 30wt 

%IJilT. MnO : 15»t%WTSr-&trr iiAWJ LV>, 

[0020] 

»±, C : 0. 002 Si : 0. 02wt%, Mn : 0. 1 »t9^, 

P : 0. 01wt%, S : 0. 006 wt%, Al : 0. 005 wt%, N : 
0.002 wt%, Nb : 0.005 Bt%, B : 0.0004wt%, Ti : 0. 
02—0. 05wt%, O : 0. 001 —0. 022 wt%» Ca : 0. 001 wt 
(Ti* /48)-(N/14+S/32) ^iS.O x(C/12) (Ti* : 
mkit<m\) «cSfi!c^^)^A»e>^S->-h^'^-5r, 1150 

^, 600 r- 1 BtPai^^^-cn-f ;^#l^o^^la=S:fTo 

ito ^<Dm^^\z. 80%®?^^1ffiES:JfiUTA»c>, 830 

x:-4m<Dwm^B^S!ii^mLtzo > 

[002 1] 01 iiatDcfedCLTSjtLfcasiS© 



»i, fi/P : 0.7 mm, iT&tTt : lOmnn^, rr&t^ UTv 
>>c : 0. 1 nun, /^'J : ^^>f J^ffll, : P3SI60* , ^ 

'f ;^ : W8.0 nmRTJil5£U/io 0 1 J: O^^d^^^jJ:^ 

[0 0 2 2] (1) 

C ^0.010 wt%, Si^l.O »t%, Mn^S.O wt%, P 
^0. lSwt9^, S^0.05wt%, N^O.Olwt%, 0.010 it% 
^Ti^0.50wt%, Nb : 0.001 ~0. 1 wt%, B : 0.0001~ 
0. 05»t%. Ca*5J:t//*fcfi^SREM^0. 0005wt%?r 
-^tri:i:4>C, Bt%Ti/wt%Al^5, fe-5V>»Al^0. 01 
0 wt%*^owt%Ti/wt%AI<5<5!)^S:j«ffc-r«gB"eAl 

•&*fiti0. 005 -0.1 wt%-C*.S3i:, 
3Sgi5 A»Fe*3 J: t/^^® 6?J^&ei^*^ e. *c 5 :i i: ^rl^a 

[0 0 2 3] JitT, *%WlwA»A^-5aiS©fi!t^J-fflfiRS:, 
J: d C |iB3£ t fcffi* *iJi§^-r S. 

(a) C ^0.010 wt% 

Cli, ^^^v^{^ifg?g?^9^4*«l^oJl-rs©•c^J^*<■rsc: 

ffi3iV^±PS^: LTO. 010 wt%JiJlTtrK5£Lfco 

(b) Si^l.O wt% 

ffij^oted^^&fk-rao-ci.o ¥t%]iiTt:ps5eLfco 

(c) Mn^3.0 wt% 

fc, SBK»3tt*»*{k-rs©-e3.0 wt^liATCPBJeLfco 

(d) PgQ. 15wt% 

i:, SSjK014*»5&'fk-r'5©-CO. 15wt%UTC|SS5£Lfc. 

(e) S^0.05wt% 

UV^A^ -t©-&*»A«0. 05wt%UilTT*n«, 
3 (J trS:^#*«tB^cVN(3!)-e, 0. OSwt^JiHTCKJe Ufc. 

(f) N^0.01wt% 

LV^*^ ^O-^^fiASO. 01wt%lit"F-eibntf, 
SH^f^]^A»m^cV^©-C, 0.01wt%l':AT»r|fB5gU/i, 

(g) 0.010 »t%gTi^0.50wt% 



fcft, ?^3^-iift$fe^(r {111 } wi^^Bm-tm.m^^^ 

itXrmt:m<T^o ::©Ti-&*fl:*«0. 010 wt%*^-C 
PSSrO.OlO wt%Ut±»r|S5et^. ::OTi»±, 0.025 wt% 

J':n±©^Jn-eJ:9*jatrf^fflf So itfiu, o.50wt%& 

±KS:0.50wt%i:-r-5. 
[0 0 2 4] (h) Al 

0, wt%Ti/wt%A1^5, ^feSV^^iA1^0.010 wt% 
*>owt%Ti/wt%Al < 5 CDV>-rnA»©^#$:r?Sfc-r!eiS 
**&So HulE^AWc$n&</j:ai:, Alffii®Eaii:«c 
9, g*«:A1203CD^'^5;i'-A«#ftfc:^J5RU, aiM"® 

ifeji^-'CXS ^/inUtT, *''-^10//mUT<:D*>©**-?:a)90% 

[0 0 2 5] (i) Ca*5<tI//*fc»±^igREM^0.0005 
Ca*5J:r/^llREMtt, *^Wt:*»A»S«i«^r*JV^T« 

*> 1 a*fc»i2a^-a-tf-co. ooo5wt%ti±^*n-rsiei'S 

l/R E MCD V ^-rJxi^ 1 a* fi 2 a&^ff-CO. 0005wt% 
tAi^Jp-rSwict.tO, ^ii+OSiikifeM^S;^:, TiSe 
{k^ : 90wt%ttT, if * U < li20wt%l.;i±90wt%J^T, 
Se>tr»* t<»i85wt%J':tT, CaO*Jj:t//*fcttRE 
MM<k4fe: 5»t%JiJ^±, »*L<li8wt%l':^_h50wt%Kil 

TT?, A1203 tmyityo\3.yt.ti:^^m.^<Dm\t^^^tE. 

M^j^k:, ife^^r'§•^fc•Ti»<k%®/X>»^-^.©##S: 

CaO*5J:i//*;^:»iREMM{k<^fi, }^i£-!^IE^®1& 
ii)cSi5cfc:/SliiS£So«fflm^ktr^#-e^-5, :i©J:d^c{S 
ili'*^-CSSa!li:©MnttA*J:v>^'fktHw®Jffli-r-2' :i iiC J: 
0, filSa+TOBS-fk^Sfeil^/feO®*, 

m^^tzh-tm.mii^tti^oy'ti. ^n-a-co. oos wt%JM 

[0 0 2 6] (j) *iMkil&Ti(Ti * ) =0.005 -0.1 wt 
% 



^m'it<\ii!)Ti&=-^Tim.-mtmi 

^^k4«9Ti=:^0«x|S14i^^E4&©EPMA»rJ: 
-STiiSS (wt%) /iPI4"^«<fe(3!)EPMA»rJ:40Jgfg 
(wt%) -rab-So ■?:fr, EPMACJ:STiJSS*5J:Lr 

$r 7 > r A (ri Offlilt/ffi t T E P M A-Cjgg Sray5£ L. 

0. 005 vt%^m-^yttStmifi-f3:<. 0. l»t%«:jBAT 
*5-5<7>-C0.005 ~0. 1 wt%i:K^U/io 3&*5> '©Ti* 

ifio. oiwt%iiiL±<7>|gH*»a* tv\ ^UT, ^©#^ie 
<ki^Ti(Ti *) ©fitt, c. N. s^-^^mncomm:. 

*5V>X, (C/12) ^ (Ti* /48)-(N/14+S/32) ^10(C/1 
SSti, (C/12) > (Ti* /48)-(N/l4+S/32) "Cli, m 
g?ig?'9l±!6«^l?'9, (Ti* /48)-(N/l4+S/32) > 1 

o(c/i2) 03&(D^mitmiit. a»trsig?o<4?:^&'fbs-& 

[0027] (k) Nb : 0. 001 ~0. 1 wt% 

*e^©rffl=S:[ni±S-d-5a***fe-5. -^rCD^JnSA^O. 00 
1 wt%*S6T?«^in?a***^j:<, 0. l»t%?:i@^T 
^jt)nL-Ct^*n®3a;*i65^fat, iS4Cggig?>9&<D*'fbK: 
oJiAiSOl?, 0.001 ~0.1 wt%CD$gHi:Lfco 
(1) B : 0.0001~0.05wt% ' 

*^ ^CD^JnSd^O. OOOlvft^T^jft-Ctt^jDjaj^i^^C < , 

o^i^SO-C, O.O00l~O.05wt%fci(IR:£Ufc. 

[0 0 2 8] (2) as;irfc«tc/is«®^*E4fc 

A^-DlOx/mlitTrotOTd^^OOO^liii (.Wm^X) SrdS 
i:^ifiP^bL^J:V^, tigoT, a3«©:^I^®^«1fe^* 



4i (ffiEi:^:^rfiI^-j£) A^fIiE-9--<X$:j»STl.?44^t* 

fcf±?iSBT«cDg?<b4ai^^ft^t?*s<, mmu^^-x^ 

V ^± t V \i.Z.<D^^ fi^m^^ MUhh-UW 

^) \m^-r^-j^^i}^^^o ^tz. *-*-sM<b<^^^« 

ifefi, -i-^^ai^O. 002 wt%J:'?i^^J5:V^^:, ^I6Nf 
(3!)to!c:gk:«jaim*^'5:<, — 0.015 wt%J:Ot#< 

-^^•rsi:)£tggiK'9i4A»^'fb-r-s.©-e. 0.002 ~o.oi 

M<b4^5^:rt-«4^©-^*»l±, 0.004 -0.01 

itiii^rz\mtsiVii(om^m^if\-^mtni. ^^^y-c^^s 

*5J:r/?^MK:TEESi:^Fipjiz^J-BrSnfc«fe»r:|^©^<b1*im 

L -C V > S J: d ^j:fe4^0K<b%^:^«4S&* V ^ -5 o 
[0029] (3) aSffiCDgiig:^^ 

ffi<BR3fSi-C*.oT, Ti^O.OlO wt%i:U 
wt%Ti/wt%AlS5, $).5V>«A1 ^0.010 wt%**-3wt 
%Ti/wt%Al < 5 ©V^-m*^®^#S:?J§/i-rfiR^iaJ«* 

SfiSiiJ-ilUTCDTiSrTi^O. 010 wt%ir-r-5Sitt, Ti< 
0. 010 wt%-Ctt»tSfc3Rti^>A*SS < . jgSS-f 

*»is<^c<9, mK>m<Dunfmi)m^t-r^tz!t)X 

$,^0 tztzL. Z-O^m-tXij. Si, Mn®jgS£«ri§it»Tii 
gEt;=SritJD-r'5:ii:^j#^?>n^*^ Ti<0.010wt%T 
ttSi02*;ttiMnO^*:fr«4fe*^;*:»C^fiitU, auMKo 
e!<b-^«>ottt©*<b«:J3<. ^n&BS<f»::t±. (wt% 
Ti)/ (wt%Al) ^5. (wt%Mn)/ (wt%Ti) <100 il-f 

«20%l':A±i:^j:So 

[0 0 3 0] wt%Ti/wt%A1^5, fe-5V>tt 

Al^O. 010 wt%*»owt%Ti/wt%Al<5®V^-f^^*»<D^ 

f^Ki-r-sastt, c:ne>©^#s:j*sfes*v>^-cttTi 

»iKSSTtt*<AlJJiKfHfc«cO, A1203 Jgfi**70%Ul± 
CDA1203 v;^^'-**:*:J:>r:ifiE-r^A>?)-efeSo 

-r-5J:dCCaO. REMgefb^^sr-^^s-a-trnMroafi?! 

f<=®-5 1>> i: < Cwt%Ti/wt%A1^5©*ft=K:iaS-r 
[0031] *%?gir*^*--S^S<7)gijiCfe3t oTfi, 



-So :i<Diiof£k\m i'=77.9-\t. Ti^^5r^*PtT 

[0 0 3 2] tsiis. *ll9lj£OT-rtt, Ai-pfift^-T'See 
a. REM«:-&*-r-5fc«>^««&iaj5lcSI«ffl-a^ttii5fiE 

[0 0 3 3] ±iELfcJ:^lr, TiBJiKir J: O^fiScUitTi 
203 '^lQyo<Drmit<k7k^Wk^^&\^tzmBL}i\.^r)<0 

x^K). ^tz. mi&^mm\m(Dmmumi!>i^^^tzii) 

[0 0 3 4] -^ir-e, :*:^W^5V^T^i, Ti'^±iZj:r)!Sl 
m t fc^, 5 P> CO. OOOSf t%JaJl±»r J: ^ JcCaiJ ctt/ 

V>TttlS«4'CD®f^b%lS5!c«r. Ti^-fb^ : 20wt%J^il±90 
wt%liilT»*L<tt85wt%JiilT, CaO *5j:t//*fcttR 
EMiMb4*> : Swt^i-^tiftf* L< l48wt%Kil±50wt%Jit 
T, A1203 AtTOwt^JitT-CifeSffillfc^O^fbi^^^/hftife 

•feOa^UV^rfl-^&ifecOiBjKtt, Ti203 : 30wt%i':A±80»t 
%fetT, CaO> REMiMb% (La203 . Ce203 ^) : 10 
wt%tt±40»t%l':iTTfeSo ±ia:fl'«%©TiSE<bife*»20 
»t%J^JlT-C»iTtffiiMi!i-Ctt3fc<, AlJJiKSIii^jrO, AI20 
3 m&t^M^^rzlsb/:Xjvm^'Oi}^^±L. ^tz. Ca 

o . R E Mmim^s.Am Kti^n ^m^mt-t s t 

«), TiK-fbifeiggttZOBt^ijAih-r^, — Ti®f<b1& 
JgS*«90Bt%J^il_h-e», CaO. REMWiit<lllsi)*'J^tj:< y 
XyHS* O A«^±-r-5fc«)Tige{bt»^S«20wt%W±90 

[0 0 3 5] ^tz. ±tiift-^^'P<Dk\203 troV>Tfi, 
70vt%^mX -5 i: iiSia^fflJSgi: H^tztbizy :X)i^m^ifi 



0, giS«-C©#^^Scft-fti|&tt£D^|5(S*51i*n-r'5. 
[0 0 3 6] ±i^LrzJ:o\Z. *^?|l3fc-ltsai4'G)^ 
iWa^-k^^M. CaO *3cJ:i//*fctiREM^{b%*^ 
fffiT 5wt%I':A±50wt%tilT, Tim<b%5r90wt%liilT*i 
J;C/A1203 %70wt%J^;iT-i-*L!tTi®?'fbtl«:±i:-r€)!£i 
SIA»*-5o ±iS^fb^^^fh«4&'4'irtt, BfJiESe-fb^^JJ 
A»t:5P>C, Si02, MOttifOim.im^'^tsZ.ht'^'Xlt 
-5, ±fa:^«^4'©Si02(7)#*fiCoV^■C^i 
30wt%JiilT. MnO^C-^^^Tttl5wt%J^JlT^C«J®-r•5CI^: 

t, :i-5 LfcffljK®t)t-Ctt, Ca^Jp$:fTi:)^j:<Tty 

tA^t, BtlJzEtfcct^t, :A'«1^'t'trSi02. MnO«r-g-'fr 
^SSCDSi. Mn?SSSrMn/Ti>100 , Si 

/Ti>50t:-rs::i:*W*LV\ c:©lj*»c, *^Wcd 
K-fbife+tClfi, Zr02, MgO f£i^^i Bt%J':AT(^>^fflTiS 

[0 0 3 7] *^?gc*»A^.5^:Etrjfeo-Cfi, ae^cDAl 

mmhtzm\z.)ic^. r\^<^(D^m'oiim<. ca. rem 

®f^JSS»200 ppm J.:;iTtz^c-5 J:dC?Hi«iK-rsc:i: 

m.<ok\\z^imm. {mmi<Dk\is^mm^Q.m vtyoi;). 

T) , Si^FeSi, Mn^FeMnk:«i:-5IKKK:J:-3-Cffd::i: 
[0 0 3 8] ±Mhtz:^^m\Z-b^1}^i>mMm'ri\t. 50u 

■5 z: i: 3 >iKD«®^<:P(S-^ / X,>ng* O SrESih-r -si 
T©tOA«^0!)90%iJi±$:£«)-S<i:aC —m^mti:^ 

[0 0 3 9] *%W»r*5V>T, ±^-r^iff^^(Dm^^ 

/ifcOAr^N2^<7):<f;^SriJJctatf!eiSA*5^j:<?^So -t® 
/t- t 5 © =Sr B5it-C i- S i: V > -5 Si* ?> n S „ 



[0040] niirBiffiiixg : msiEE.mi^^±^ xn^T. 
'yr/njjami. 900 -isoo'CcDi&s-cffa. roa* 

vT'iniSijagttQOo-iaootiKifSje-rSo «c*5» z<d:x. 

T, CC-DR U^' h a-'J 

HCR h^-\'-s^o-';y^^) SrJgffl-r*::i:fi=S 

[0041] ±Bmymm(DmTumii. eso ~96o "c 

Iferaffi® =SriiilT L T 4j J: V ©SS*«650 TC J: 0 *i 

US.^m -960 t:C|5B5£-rSo ^j:*J, llfePBlffii£^®3 

750 *C&j@xSi:;^'!r-;l.*s;?<^0-rif-5^© 

V^©t?, 400 ~750 'C<7)|gHC{S5e-rS. 
[0042] f^r^RmiM : Z <DJM\i. iiSV> r 

ffiT^**50%^r}^!Sfc;^J:v^i:, gnfc^ig? 
e>n«cV>A»P>T*)0, — 95%U±®ffiT^-C?&PBTffi 

**^T-ri>®T, 50~95%CPB/£-r€>o 

[0043] sesi^exg : if^ms&jim^mtzf^mmm 
\t. wi^^m&L^mi-!Si^mA^$>^o m&iumi 700-92 

0 'Ci:-r-5. i::V>-5CDtt» «i*eiasA*7oo Vy^m-cii. 

gisjotsfz^Fsuv^ {111 } wiefB*^iS«i*»i£i-a- 

fc*«oT, 700-920 *CC|!S5£-r-5. 

iiS6©fc«)C, io%&,y<Dmn&}&^t]aXXij^\,\ 

[0 0 4 4] tiis. ZCD^oKiLXm^ntzl^mmL 

it. mT.mf^mm9Lt Lxa)^i3:c,r. mummmiim 
mis.(Dmis.tLxhmmx^^o ^©«M^asi:LT 

\iw^tb^^^. m^ti:im^mLx. ^ta^im.^, m 

[0 04 5] 



if:^mmK:XfSiMfiBML. C : 0. 0008-0. 0022wt%, S 
i : 0.004 -0. 120 wt%» Mn : 0. 06-0. 45wt%, P : 0.0 
09 -0. 060wt%, S : 0. 003 -0. 009 wt%, Nb : 0. 002 
-0. 009 wt%, B : 0. 0002-0. 0006vt%\zmmr ^ 1 1 

tc, ^asj^g^isss-ieisTcni^sufco zomm'^ 

AIS:0.2 -0.8 kg/ton&inL, mm'=t'(O^Wimm 
K=fe55~250 ppm tl^l&T^-^ito Z<0\^(0mm'P<0k\ 

iggiio.ool -0.003 vt%x$>-otzo "tLXza^mm 

(r, 70wt%Ti -Fe^^Sr 0. 8-1. 8 kg/ton^JoLTTi»i 

mttz, FeNb, FeBm^^mLx^^mm^n 

^^4'»itt30wt%Ca-60wt%Si-g-^^, ^tl 
tMet.Ca, Fe, 5 -15wt%©REM%il-&Lfc*in^J, 
*/ili, 90wt%Ca- 5wt%Ni^^^<35Ca^^, REM^ 
^CDFeSES^-f-V-SrO.OS-O.S kg/ton^*DL.^!!.a5r 
frofco 3®^!ia<7)^OTi2§Sli0.026 -0.058 wt%, 
AliSSliO.OOl ~0.003 wt%, CaiiSliO. 0005-0. 0018 
wt%. R E MJggliO. 0000-0. 0020wt%-ejfe o ito 
[0046] Scir, wO^^«r2:x h^v K;^^:/^ 
^ji^etrx^^tLii^X7y^5rgiiStfc„ tuis. Z(0 

l±, 25-85wt%Ti203 - 5-45wt%CaO - 0-18wt%R 
E MWt^t^ - 6 -4 1 wt%A 1 203 ©^«3 tj:m^^^^X$> 

[0 0 4 7] »cl3, ±ISii^;^7^*^PBl£E®t/c© 
■fe, 0.8 iiim*-r?&raffiffiL, S BSbSIMv-f XC 

AL) *fc«i§aiiagi&«)ot7'f y(CGL) K:TWi^ft«i$e 

iz^-r. ttii. mm<tmi, mnt^^^^. :Kmm^(o 
mimj&LtiyjmtmmcLxiiisbito z<Dmmizii 

m. 00-0. 04ffl/1000in-3 ;U-WT LA»^«) i^ntj:ii^-o 

fzo sfe, se*©Ai»i^i:i^u<rastt^c*^ 
isiM%:mLftmmo)mms,n'ijS.ts-xh^tz„ n^ntz 

[0048] . 
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[0051] imm : mipmm^, 300ton©?§aS=SrRH 
»i:<f;^^at:T«ti^^!lSU, C : 0.0015wt%, Si : 0.00 
6 wt%, Mn : 0. 15wt%, P : 0.020 wt%, S : 0.005 »t 
%K:flS-r-5ti:t»r, |&»itaSS:l590*CCi^l6tfco 
ClO^ti+C, Al$:1.2 ~1.6 kg/ton^in LIK^a^r 
ff-^fco ft^S^O^fig+t^AlJSSttO.OSS wt^Tfe 
ofc. ^CD^, Fe-Ti«r^Jn-r^i:htC> Fe-Nb, Fe 

a©^©TiS^iio.o4o wt%i?*-3fco ±umm 

l^i§asi4'K:#*n4:^h^4&CD¥J%&<J^j:l£fiR«, 95~98wt 
%A1203 , 5wt%WTOTi203 A»e)<C-5^'7;<^'-^^i<3!) 



tt, o.3Wi/iooom-3'f>'i'^«>e>n/io mms^^n. m 



[0052] 




(72) HW* 

(72) ^uu m- 

|S9Uj!t#iCrfJ*ftJI(l^ffilTi (#«fe*C 



L) )msk&im^^^^mskm\^ 

Fi^-A(##) 4K037 EA02 EA04 EA09 EA15 EA16 
EA18 EA19 EA23 EA25 EA27 
EA31 EA36 EB02 EB03 EB06 
EB08 EB09 FAOl PA02 FA03 
Fi:02 FC03 FC04 FEOl FE02 
FE03 FJ05 FJ06 HA05 



